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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS ADJUSTMENT METHOD 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which embodies a 
bright display screen free from unequal brightness and hues and a method 
for adjustment of the device. 

CONSTITUTION: This liquid crystal display device 1 is composed of a liquid 
crystal display panel 1 which projects videos, a back light 3 which is light 
source, a signal processing circuit section 4 including correction circuits and 
an RGB sensor 5. The hues and luminance in the areas as shown in Fig. (b) 
are detected by the RGB sensor 5. The driving data of the respective areas is 
changed in such a manner that the hues and luminance of the respective 
areas are made the same based on the detected data, by which automatic 
adjustment is executed in the signal processing circuit section 4. Then, a 
user is able to obtain the high-grade display videos optimum by every liquid 
crystal display device. The defective rates of the liquid crystal display panel 
2 and the back light 3 are lowered and the production efficiency of the liquid crystal display device is improved on 
production site of the liquid crystal display device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An adjustment method of a liquid crystal, display which was equipped with the following and equipped with a 
liquid crystal display panel characterized by adjusting a hue and brightness of said display screen of said liquid crystal 
display panel to homogeneity based on said amendment means, back light equipment, and a signal processor. A detection 
means to divide into predetermined area the display screen of said liquid crystal display panel displayed through said back 
light equipment, and to detect a hue and brightness of this predetermined area of said display screen An amendment 
means to amend a hue and brightness of this predetermined area of said display screen based on detection data of said 
detection means 

[Claim 2] The liquid crystal display characterized by to provide a detection means divide into predetermined area the 
display screen of said liquid crystal display panel displayed through said back light equipment in a liquid crystal display 
panel, back light equipment, and a liquid crystal display equipped with a signal processor, and detect a hue and brightness 
of this predetermined area of said display screen, and an amendment means amend a hue and brightness of this 
predetermined area of said display screen based on the detection data of said detection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which realized the uniform display screen in more detail, and its 
adjustment method about the liquid crystal display used for a liquid crystal display monitor, a device with a liquid crystal display monitor, etc., 
and its adjustment method. 
[0002] 

[Description of the Prior Art] In recent years, with the spread of the electronic equipment with a liquid crystal display monitor represented by a 
liquid crystal display monitor and the laptop computer, the demand of high-performance-izing to a liquid crystal display increases, and highly- 
minute-izing and high-definition-izing of a liquid crystal display are advancing quickly. Under such a condition, the voice which asks for a 
uniform display image by high definition especially centering on a large-sized liquid crystal display is mounting inside. With respect to high- 
definition-izing of a liquid crystal display, and equalization of the display screen, below, this invention gives the example and is explained. 
[0003] The liquid crystal display of the conventional technology is explained with reference to ch awing 3 . Drawing 3 (a) is the decomposition 
perspective diagram showing the important section of the liquid crystal display of the conventional technology, and (b) is drawing showing the 
permeability curve of a normally white method. 

[0004] In drawing 3 (a), a sign 20 points out the liquid crystal display of the conventional technology shown as an example, the profile 
configuration of the configuration of the liquid crystal display 20 of the aforementioned conventional technology is carried out in signal 
processing and the power circuit section 23 which supply a predetermined signal and a predetermined power supply to the liquid crystal display 
panel section 21 which projects an image, the back light section 22 which is the light source, the liquid crystal panel section, or the back light 
section. Moreover, signal processing and the power circuit section 23, and the back light section 22 are cable 23A, and signal processing and the 
power circuit section 23, and the liquid crystal display panel section 21 are mutually connected by cable 23B. 

[0005] As the component, the liquid crystal display panel section 21 is equipped with polarizing plates 24 and 24A, glass substrates 25 and 25A, a 
light filter 26, a liquid crystal cell (a liquid crystal molecule is included) 27, and TFT28 grade, and is constituted. Furthermore, on glass substrate 
25 A the details configuration of whose is bottom glass, the scanning line and the signal line which were insulated are formed, and TFT(Thin Film 
Transistor) 28 is formed in each of that intersection by thin film formation and photolithography technology. Moreover, in the case of an 
electrochromatic display display panel, the light filter 26 of R, G, and B is formed in the glass substrate 25 of another side, and the black stripe 
(graphic display abbreviation) is formed in it in addition to the opening. A liquid crystal molecule is poured into the crevice between these two 
glass substrates 25 and 25 A, polarizing plates 24 and 24 A are further arranged in the outside of both glass substrates by rectangular cross, and the 
liquid crystal display 20 of the conventional technology is constituted. 

[0006] The back light section 22 which is the light source is approached and arranged in the liquid crystal display panel section 21, and serves to 
irradiate light at the liquid crystal display panel section 21. In order that this back light section 22 may improve color purity of the liquid crystal 
display panel section 21, the cold cathode lamp using the three-wave fluorescent substance which fitted that spectral characteristic to the spectral 
characteristic of a light filter 26 is mainly used. Moreover, the diffusion sheet 29 for amending optical nonuniformity is laid in this back light 
section 22. 

[0007] Although each omitted the graphic display, signal processing and the power circuit section 23 are equipped with the digital disposal circuit 
which generates the inverter for turning on the light source lamp of said back light section 22, and the RGB code which processed the input video 
signal mentioned later and was suitable for the liquid crystal display panel section 21, the power supply section which supplies a power supply to 
these digital disposal circuits, and are constituted. And such signals and supply voltage are supplied to the back light section 22 or the liquid 
crystal display panel section 21 through Cables 23A and 23B. 

[0008] Actuation of the liquid crystal display of the conventional technology of such a configuration is explained. Rubbing processing (not shown) 
is made so that a liquid crystal molecule may carry out orientation to parallel along a field, the poured-in liquid crystal molecule is twisted 90 
degrees according to an operation of this rubbing processing, and orientation of it is carried out and it forms the liquid crystal cell 27 in the 
interface of the two above-mentioned glass substrates 25 and 25 A. This liquid crystal cell 27 has optical activity, in the normal state which does 
not impress voltage, the light which the back light section 22 irradiated is spread in accordance with the liquid crystal molecule shaft in a liquid 
crystal cell 27, and plane of polarization rotates it 90 degrees. Two polarizing plates 24 and 24 A are arranged so that it may intersect 
perpendicularly along this direction of the rotatory polarization (in the case of a normally white), and the light which carried out incidence 
penetrates the inside of a liquid crystal cell 27 as it is, and performs coloring according to R, G, and B of the light filter 26 formed in one glass 
substrate 25. 

[0009] On the other hand, if the voltage more than a threshold is impressed to a liquid crystal cell 27, a liquid crystal cell 27 gathers and stands in 
the voltage direction (the direction of both glass substrates), optical activity is lost, and light will be intercepted and will serve as a black display. 
That is, on the voltage below a threshold, incident light penetrates, and if the voltage more than a threshold is impressed, light will be intercepted. 
Thus, a liquid crystal display panel performs gradation control in image display in the shutter actuation which controls the transmitted light 
according to the impressed voltage level. This mode is means of displaying called the Nor Marie White method in TN mode, and since it excels in 
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a contrast ratio and a response characteristic, generally it is used. 

[0010] Moreover, the direct lower part type which has arranged the light source directly under a liquid crystal display panel, the light guide plate 
method which allotted the light source to the side of a light guide plate (graphic display abbreviation) exist, and the back light section 22 which is 
the light source has heterogeneity in the light by which outgoing radiation was carried out also in which the method. And the heterogeneity of the 
light of this back light section has affected the display quality of the liquid crystal display of the conventional technology not a little. Although it is 
so remarkable that a liquid crystal display enlarges this inclination and equalization of light is attained by the diffusion sheet 29 grade, the actual 
condition is having a certain amount of [ that it is not enough and ] optical nonuniformity. 

[001 1] The liquid crystal display 20 of the conventional technology irradiated with back light equipment with such optical nonuniformity serves as 
the shade (shading) and hue nonuniformity in brightness, and will be displayed. That is, in a standard television method, in order to perform color 
reproduction faithfully, the brightness component by the side of a liquid crystal display panel (that is, white) is [ what kind of] important for 
whether it is displayed white. The reference white for this is defined and this reference white is determined as x= 0.281 and y^ 0.310 (deflection in 
a 9300K+27 M PCD Minimum Perceptible Color Difference:CIE chromaticity diagram) on xy chromaticity diagram by the television method in 
Japan. However, many of common displays have defined the original reference white for every manufacturer from visual desirability. 
[0012] Furthermore, if the relation between the applied voltage in a liquid crystal display panel and permeability is explained, in drawing^ (b), a 
horizontal axis will be voltage which shows applied voltage (Vrms: actual value), and is impressed according to the video-signal level of each 
pixel. The axis of ordinate shows the permeability of the outgoing radiation light by which outgoing radiation is carried out from said back light 
section 22 according to the impressed voltage. As illustrated, the amount of the light penetrated from a liquid crystal display panel is controlled by 
voltage to impress. Moreover, in the case of an electrochromatic display display panel, there is a gap like a graphic display at the permeability 
curve of R, G, and B each color, control of the applied voltage in consideration of a gap of the permeability curve of this R and G, and B each 
color is made, and amendment of a white balance is made. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display of the conventional technology, implementation of the back light 
equipment which carries out homogeneity luminescence of the large area is difficult, and it has heterogeneity in the light by which the back light 
section emits light. For this reason, the nonconformity point of producing brightness unevenness was shown in the display screen of the liquid 
crystal display of the conventional technology. Moreover, in the case of an electrochromatic display display panel, there was a gap at the 
permeability curve of R, G, and B each color, and there was a nonconformity point that it was mixed with the light in which the back light section 
emits light, and hue nonuniformity occurred, furthermore , although the cure which stick a diffusion sheet etc. be took in order to make into 
homogeneity light by which outgoing radiation be carry out from a back light , there be a nonconformity point that the brightness of a liquid 
crystal display fell by it be necessary to change the property of a diffusion sheet according to the class of back light section in this case , and need 
useless manday in a manufacture site , and stick a diffusion sheet . 

[0014] This invention tends to offer the liquid crystal display which realized the bright display screen which was made in consideration of the 
above point and has neither brightness nor hue nonuniformity in the display screen of a liquid crystal display, and its adjustment method. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, by adjustment method of a liquid crystal display 
equipped with a liquid crystal display panel, a back light, and a signal processor of this invention A detection means to divide into predetermined 
area the display screen of a liquid crystal display panel displayed through a back light, and to detect a predetermined hue and predetermined 
brightness of area of the display screen, It had an amendment means to amend a predetermined hue and predetermined brightness of area of the 
display screen based on detection data of a detection means, and said technical problem was solved by adjusting a hue and brightness of the 
display screen of a liquid crystal display panel to homogeneity based on an amendment means. 

[0016] Moreover, in a liquid crystal display panel of this invention, a back light, and a liquid crystal display equipped with a signal processor, the 
display screen of a liquid crystal display panel displayed through a back light was divided into predetermined area, and it had a detection means to 
detect the predetermined hue and predetermined brightness of area of the display screen, and an amendment means to amend the predetermined 
hue and predetermined brightness of area of the display screen based on detection data of a detection means. 
[0017] 

[Function] Therefore, the display screen of a liquid crystal display panel is divided into area, the hue and brightness for every area of the are 
amended, and it was made for the display screen of a liquid crystal display panel to become homogeneity by the adjustment method of the liquid 
crystal display of this invention. Therefore, the spectral characteristic synthesizing the light which penetrated the light by which outgoing radiation 
is carried out from a back light, the light (in the case of an electrochromatic display display panel) which penetrated the light filter, and a liquid 
crystal cell can be made into the white light which was able to take balance. 

[0018] Furthermore, in the liquid crystal display of this invention, the display screen of the liquid crystal display panel displayed through a back 
light was divided into area, and it had a detection means to detect the hue and brightness for every area of the. The hue and brightness 
nonuniformity which cannot be detected with this detection means with the naked eye are detected, and it was made to carry out an automatic 
regulation with an amendment means so that each area might become the same hue and brightness based on that data. Therefore, in the 
manufacture site of a liquid crystal display, the decision which requires skill is unnecessary, and can improve adjustment effectiveness, and the 
high-definition image quality excellent in visibility can be secured for a user. 
[0019] 

[Example] Hereafter, with reference to drawin g 1 and drawin g 1 , the example of the liquid crystal display of this invention is explained. In 
addition, the following explanation omits and explains a part of matter indicated with the conventional technology, such as a power circuit. 
[0020] With reference to introduction and drawing 1 , the configuration of the liquid crystal display of this invention is explained, tovvingj, (a) is 
the perspective diagram showing the example of the liquid crystal display of this invention, and (b) is the plan showing the example of division of 
the display screen. 

[0021] In drawing 1 (a), a sign 1 points out the liquid crystal display of this invention. The liquid crystal display 1 of this invention consists of 
color chromaticity sensors (it is only hereafter written as a "RGB sensor") 5 as the liquid crystal display panel 2 which projects an image, the back 
light 3 which is the light source, the digital-disposal-circuit section 4 including the amendment circuit as an amendment means which is the feature 
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portion of this invention, and-a detection means to detect the hue and brightness of the liquid crystal display pane"! 2. Cable 5A connects with the 
digital-disposal-circuit section 4, and the RGB sensor 5 is constituted. In addition, the publication of the connecting means of the liquid crystal 
display panel 2, a back light 3, and the digital-disposal-circuit section 4 was omitted. 

[0022] The liquid Crystal display panel 2 is equipped with a polarizing plate, a glass substrate, a light filter (in the case of an electrochromatic 
display display panel), a liquid crystal cell, TFT, etc. like the above-mentioned, and is constituted, and the back light 3 which is the light source 
approaches the liquid crystal display panel 2, and is arranged. In addition, detailed explanation of the digital-disposal-circuit section 4 is 
mentioned later. 

[0023] Next, actuation of the liquid crystal display of this invention of such a configuration is explained. In the liquid crystal display 1 of this 
invention, it has the amendment mode which can change amendment data, and the normal mode which is a normal state based on the input data of 
a RGB sensor as setting-out mode. In amendment mode, the m pixel x n pixel area which was divided into m pixels in **** and the longitudinal 
direction which are shown in the display screen of the liquid crystal display panel 2 in this drawing (b), and was divided into n pixels in the 
lengthwise direction is displayed. In addition, when the RGB sensor 5 has memorized that measuring point beforehand, it is not necessary to 
display this area on the display screen. It installs with a predetermined means so that it may come to the detection area of the beginning of the 
liquid crystal display panel 2 which should adjust the RGB sensor 5 on the other hand. 

[0024] The RGB sensor 5 installed in predetermined detection area detects the hue and brightness in the area displayed on the display screen of 
the liquid crystal display panel 2. And data processing is performed in the digital-disposal-circuit section 4 in the interpolation arithmetic and 
program control (it is only hereafter described as "CPU") based on the detection result of the RGB sensor 5, the hue and brightness value are 
digital-data-ized, and it memorizes in memory. Furthermore, the same detection actuation is memorized to a repeat in [ all ] area, and the detection 
data is memorized in memory. In CPU, when the brightness data of each of that area is compared and the intensity of lights differ, the actuation 
data of each area is changed and an automatic regulation is performed so that the hue and brightness of each area may become the same based on 
the detection data. In addition, what performs the hue of said digital-disposal-circuit section 4 and adjustment of brightness in digital one based on 
digital-control data, and the thing performed in analog with the adjustment means arranged in the equalization circuit exist, and this invention can 
be applied to the both and limited to an adjustment method. 

[0025] In normal mode, this mode is the mode in a normal state, and amendment processing by the detection data using the above RGB sensors 5 
is not performed. However, the amendment data inputted beforehand is memorized in memory, and an automatic regulation is performed by 
changing the applied voltage of each area so that the hue and brightness of each area may become the same by CPU based on the amendment data. 

[0026] Next, with reference to drawin g 2 , the configuration of the digital-disposal-circuit section of this invention is explained. Drawing 2 (a) is 
the block diagram of the digital-disposal-circuit section at the time of amendment mode, and (b) is the block diagram of the digital-disposal-circuit 
section at the time of normal mode. 

[0027] The digital-disposal-circuit sections at the time of the amendment mode of this invention are the input section 6 into which a video signal is 
inputted, the digital disposal circuit 7 which changes an input video signal into the separate signal of R, G, and B, and the feature portion of this 
invention, and a profile configuration is carried out by the amendment circuit 8 as an amendment means, CPU9 and memory 10, the input section 
1 1 into which the detection data of a RGB sensor is inputted, and the liquid crystal display panel 2 which projects an image, setting 
[0028] The digital-disposal-circuit section at the time of the normal mode of this invention consists of the input section 6 into which a video signal 
is inputted, a digital disposal circuit 7 which changes an input video signal into the separate signal of R, G, and B, the input section 12 into which 
it is the feature portion of this invention and amendment data set up beforehand, such as the amendment circuit 8 as an amendment means, CPU9 
and memory 10, and an IC card, is inputted, and a liquid crystal display panel 2 which projects an image, setting to drawing 2 ( 
[0029] Thus, actuation of the digital-disposal-circuit section of constituted this invention is explained. The video signal inputted into the input 
section 6 at the time of the amendment mode of this drawing (a) is inputted into a digital disposal circuit 7. In a digital disposal circuit 7, 
equalization circuits (graphic display abbreviation), such as a color, a peak char, and Hugh (hue), are added to digital one R which suited the 
amendment circuit 8 of the next step in the video signal, and G and B with ******, and it is sent out to the amendment circuit 8 of the next step as 
actuation data. 

[0030] On the other hand, the detection data of the RGB sensor inputted from the input section 1 1 is digital-data-ized, and is stored in memory 10. 
In the amendment circuit 8, the actuation data for every area of the liquid crystal display panel 2 is amended based on the detection data of a hue 
or brightness stored in memory 10. This amendment data can be freely changed through CPU9. However, modification of this amendment data is 
possible only in amendment mode. Then, it outputs to the signal driver which omitted the graphic display. In a signal driver, when the liquid 
crystal display panel 2 is a color, taking [ the video signal of R, G, and B ] a frame pulse and a synchronization for a monochromatic video signal 
in the case of monochrome, it alternating-current-izes and outputs. 

[0031] The video signal inputted into the input section 6 at the time of the normal mode of this drawing (b) is inputted into a digital disposal 
circuit 7. In a digital disposal circuit 7, equalization circuits, such as a color, a peak char, and Hugh, are added to digital one R which suited the 
amendment circuit 8 of the next step in the video signal, and G and B with ******, and it is sent out to the amendment circuit 8 of the next step as 
actuation data, the amendment data of a hue or brightness beforehand stored in memory in order not to accomplish the direct input from a RGB 
sensor in this normal mode - or the amendment data inputted by the request of a user with the IC card etc. through the input section 12 is 
received, and it inputs into the amendment circuit 8. In the amendment circuit 8, actuation which amends the actuation data for every area of the 
liquid crystal display panel 2 based on this amendment data is performed. In addition, the circuitry of this example shows an example of the 
digital-disposal-circuit section of this invention, and this circuitry can be realized also in other circuitry. Thus, by the liquid crystal display and its 
adjustment method of this invention, amendment means, such as an amendment circuit, and memory, CPU, can be added to the liquid crystal 
display of the conventional technology, and the optimal amendment data for each liquid crystal display can be supplied. Thereby, a user becomes 
possible [ acquiring the optimal high-definition display image for every liquid crystal display ]. 

[0032] This invention is not limited to said example, but can take various operation gestalten. For example, in said example, although the example 
which used the single element RGB sensor as an example was explained, by the line-like 1 -dimensional RGB sensor, it can apply also to the 
detection method using the two-dimensional RGB sensor of a field configuration, and is not limited to a sensor method. Moreover, it cannot be 
overemphasized that this invention is not caught by 1 operation gestalt shown above, but can develop into various gestalten. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/21/04 



Page 4 of 4 



[0033] 

[Effect of the Invention] As explained above, according to the adjustment method of the liquid crystal display of this invention, the display screen 
of a liquid crystal display panel shall be divided for every area, and an amendment means shall amend the hue and brightness for every area of the, 
and it shall adjust so that the display screen of a liquid crystal display panel may become homogeneity. Therefore, in the production site of a liquid 
crystal display, the percent defective of a liquid crystal display panel or a back light decreases, and productive efficiency of a liquid crystal display 
improves while a user can acquire the optimal high-definition display image for every liquid crystal display. 

[0034] Moreover, the display screen of the liquid crystal display panel which is displayed through a back light according to the liquid crystal 
display of this invention was divided for every area, it had a detection means detected the hue and brightness for every area of that, the hue and 
brightness nonuniformity which cannot be detected with this detection means with the naked eye were detected, and it had an amendment means 
amended so that each area may become the same brightness based on that data. Therefore, color reproduction uniform to all the corners of the 
display screen is enabled to realize, utilization of a liquid crystal display is attained and the activity range is expanded also to the field (field which 
performs a broadcasting station, verification of the delicate color of a full color image, etc.) which has responded only by the CRT monitor 
conventionally. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective diagram showing the example of the liquid crystal display of this invention, and (b) is the plan showing the 
example of division of the display screen. 

[Drawing 21 (a) is the block diagram of the digital-disposal-circuit section at the time of amendment mode, and (b) is the block diagram of the 
digital-disposal-circuit section at the time of normal mode. 

[D rawing 3 ] (a) is the decomposition perspective diagram showing the important section of the liquid crystal display of the conventional 
technology, and (b) is drawing showing the permeability curve of a normally white method. 
[Description of Notations] 

1 Liquid Crystal Display of this Invention 

2 Liquid Crystal Display Panel 

3 Back Light 

4 Digital-Disposal-Circuit Section 

5 RGB Sensor 

6, 11, 12 Input section 

7 Digital Disposal Circuit 

8 Amendment Circuit 

9 CPU 

1 0 Memory 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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